DocuSign Envelope ID: 4A78B2DB-7596-4B5B-B675-8A653820047E

BENCH MARK #3 RR SPIKE IN BASE I15"WHITE OAK 102" LT.OF STA 44+24 - -, EL. 599.42 NOTES
|

ASSUMED LIVE LOAD = HL-93 OR ALTERNATE LOADING.

TOTAL STRUCTURE QUANTITIES| pesion FIiL = 6.92°

STEEL IN THE BOTTOM SLAB MAY BE SPLICED AT THE PERMITTED
CLASS A CONCRETE JOINT AT THE CONTRACTOR’S OPTION. EXTRA WEIGHT OF STEEL DUE
BARREL @ 2.043 CY/FT 1277 C.Y. TO THE SPLICES SHALL BE PAID FOR BY THE CONTRACTOR.

WINGS, ETC. 18.3 C.Y. | FOR CULVERT DIVERSION DETAILS AND PAY ITEM, SEE
SILLS/BAFFLES 55 c.y. | EROSION CONTROL PLANS.

NORTH

0660DEL_P210

®
%
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DCN

HWY 10

To OLD STATE

94°00’00”

TOTAL 148.2 C.Y, A 3 FOOT STRIP OF GEOTEXTILE SHALL BE ATTACHED TO THE
FILL FACE OF THE WING COVERING THE ENTIRE LENGTH OF THE
EXPANSION JOINT.

1 SILLS AT INLET AND l 626" |
OUTLET IN LEFT BARREL 29&37"LA_ 33"-3"
OF CULVERT AND g
2/ SILLS AT INLET AND
OUTLET IN RIGHT
BARREL OF CULVERT
—+ 30 LF OF OUTLET
\, CHANNEL IMPROVEMENT
—_— 1 CLASS I RIP RAP WITH
GEOTEXTILE FABRIC
___ (RDWY DETAIL & PAY
ITEM)

e Eou By G e — =

ﬂCﬁd 30 LF OF INLET ‘ D Y T
\\\\ " S CHANNEL IMPROVEMENT
WOODS ' (/ H ' DOUBLE

. : AT THE CONTRACTOR’S OPTION, HE MAY SPLICE THE VERTICAL
‘\\\\ ) € CULVERT 10" x 6’ REINFORCING STEEL IN THE INTERIOR FACE OF EXTERIOR WALLS
. ' RCBC

REINFORCING STEEL
BARREL. STLLS, BAFFLES 25033 LBS. | CONCRETE IN CULVERTS TO BE POURED IN THE FOLLOWING ORDER:

7 WINGS, ETC. 193 LBS. 1. WING FOOTINGS AND FLOOR SLAB INCLUDING 4”0F ALL
\“Y}{<V1‘ TOTAL 25,826  LBS. VERTICAL WALLS.

2. THE REMAINING PORTIONS OF THE WALLS, SILLS AND WINGS
COUNDATION CONDITIONING MATERIAL 98 TONS FULL HEIGHT FOLLOWED BY ROOF SLAB AND HEADWALLS.

THE RESIDENT ENGINEER SHALL CHECK THE LENGTH OF CULVERT
CULVERT EXCAVATION LUMP SUM BEFORE STAKING IT OUT TO MAKE CERTAIN THAT IT WILL
PROPERLY TAKE CARE OF THE FILL.

A

Y

A
1
\

PLACEMENT OF NATIVE DIMENSIONS FOR WING LAYOUT AS WELL AS ADDITIONAL
STREAM BED MATERIAL LUMP SUM REINFORCING STEEL EMBEDDED IN BARREL ARE SHOWN ON WING
SHEET.

‘:/;1//1/, ="

1,266 CFS FOR CRANE SAFETY, SEE SPECIAL PROVISIONS.

s \ AND BOTH FACES OF INTERIOR WALL ABOVE LOWER WALL
STA. 51+53.00 -L- T e \ HYDRAULIC DATA CONSTRUCTION JOINT. THE SPLICE LENGTH SHALL BE AS PROVIDED
OF STEEL DUE TO THE SPLICES SHALL BE PAID FOR BY THE
25 YR. CONTRACTOR.
*\\\ ! DESIGN HIGH WATER ELEVATION
\\\\ " DRAINAGE AREA 0.77 SQ MI FOR SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
- . BASE DISCHARGE (Q 100) 950 CFS
WOODS
PT STA. 51+33.52 -L- OVERTOPPING FLOOD DATA FOR GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
OVERTOPPING DISCHARGE
o \
(0 @]
| OVERTOPPING FLOOD ELEVATION 554,3 3”@ WEEP HOLES INDICATED TO BE IN ACCORDANCE WITH THE
< ROADWAY DATA SPECIFICATIONS.
I
(@]
—

: N ’ DESTGN DISCHARGE 700 CFS IN THE SPLICE LENGTH CHART SHOWN ON THE PLANS. EXTRA WEIGHT
. s FREQUENCY OF DESIGN FLOOD
WOODS . . 550.7
H -\\\\ T BASE HIGH WATER ELEVATION 550.93 FOR FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
FREQUENCY OF OVERTOPPING FLOOD 500 YR -
GRADE POINT ELEV. @ STATION 51+53.00 554.65

NATIVE STREAM BED MATERIAL SHALL BE USED TO BACKFILL THE
INVERT ELEV. @ STATION 51+53.00 541.50 CULVERT BETWEEN SILLS AND BAFFLES. SEE SPECIAL PROVISIONS
ROADWAY SLOPES 2:1 FOR “PLACEMENT OF NATIVE STREAM BED MATERIAL.”

L OCATION SKETCH AT THE CONTRACTOR’S OPTION HE MAY SUBMIT, TO THE ENGINEER

FOR APPROVAL, DESIGN AND DETAIL DRAWINGS FOR A PRECAST
FOR UTILITY INFORMATION, SEE UTILITY PLANS AND SPECIAL PROVISIONS. EEXEEOESEBEggNgngE %%XT%EL¥E§&5F¥HEISES%ENTQEAESSJé%yiDE
THE SAME SIZE AND NUMBER OF BARRELS AS USED ON THE CAST-
IN-PLACE DESIGN. FOR OPTIONAL PRECAST REINFORCED CONCRETE
BOX CULVERT, SEE SPECIAL PROVISIONS.
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DocusSign Envelope ID: 8EA346AC-B086-4F43-9E8E-B21267670195
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DocuSign Envelope ID: COD06F92-4661-4AF8-B17B-1F1FBCDFCE3D

o oI gn BAR | NO. [SIZE|TYPE| LENGTH |WEIGHT
N - - Al | 250 | ®5 1 6'-10" 1782
_|| =27 21-#4 C1 BARS ® 1’-0”CTS. (TOP OF ROOF SLAB) _1-2r A2 | 250 | ®5 1 510" 1521
L] — AL0O | 125 | #5 | STR | 22/-0” | 2868
o 107, 107-0" 8" 107-0" _ 10" VERTICAL LEG\ 1. A200 | 125 | #6 | STR | 22°-0" | 4131
S @ NN A300 | 125 | #5 | STR | 22'-0” | 2868
. o g’» - 10-#*4 Cl1 BARS @ 1’-O0”CTS. (TYP.) _ ﬂ oo A400 125 #Q STR 20/_(0)" 4131
g #4 C1 BAR EA. CORNER g Sk
” . . @ / _ " . - -
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—Y [T —* . . . - - - - - - - - - - - - - - - yAN 7 Al
A (L 1] " Y N, 1/ <~ A ) < & N ]/ < A —
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T @ 1'-0" hdl—3"2 WEEP HOLES (TYP.) R IR P ol b D>
N (TYP.) ~ | - 22 | <\~
o| o ~ 21 o| I <|~ [l o4
o |t i 5l 35 B
,M ° ~
I:) b @ 1/_0//\! L #q- B © S L #q- lO
’ 9 | / w \ / /" N E_ CI) I ! S
— % 5!/, HIGH C.H.C.U. 1'-0 | AN < | =
= . Yy Y Y
O ) s |- Y ¢ <4 s I <4
! J_‘IL Nlo #6 A200 BARS @ 6 I >, o :I‘ |
N ‘{ s 1] - - § - - - - - - - - ! - - - - - - - - ' - 1l ‘
i V? *\ fC/ 'R . . . . . . . . o b, . . . . . . . . l
Y =y > Zl I /L
N 0 H @ " PERMITTED
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@ 6" Pl | | : : -
(TYP.) (TOP OF FLOOR SLAB)
1'-2" 21-#4 C1 BARS 1-0”CTS. 1-2"
- (BOTTOM OF FLOOR SLAB) o SPLICE LENGTH CHART
BAR SIZE | SPLICE LENGTH
A200 #G 3-1"
RIGHT ANGLE SECTION OF BARREL ) 10" NATIVE STREAM A400 G 2'-3" REINFORCING STEEL 25,033 LBS
~ - " B1 #5 1/-9”
THERE ARE 112 “C’” BARS IN SECTION OF BARREL. l , BED MATERIAL 57 ¥ 5 CLASS A CONCRETE
% ALL CONTINUOUS HIGH CHAIR UPPER (C.H.C.U.) @ 3'-0”CTS. CULVERT 127.7 CY
T C1 #4 1-11" BAFFLES, SILLS 2.2 CY
TOTAL 129.9 CY
* % #6 D"’ DOWELS —3
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|\
s 2 LAYERS OF 30 LB.
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AFTER SLAB HAS BEEN FLOAT FINISHED.
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DocusSign Envelope ID: 8EA346AC-B086-4F43-9E8E-B21267670195
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BAR TYPES BILL OF MATERIAL
/" ° W
37 i< 2°%4 L5 274 L4 2-F4 [3 5°F4 [z 2-74 /] ALL BAR DIMENSIONS ARE OUT TO OUT. %ﬁﬁ ﬁg SiiE I;ﬁf LETﬁIH EggHT
“Z'"BARS ® 1’-0”CTS.- TOP OF FOOTING
|| H2 | 8 | #4 | STR| 6'-8” 36
20 — H3 | 8 | =4 | STR| 3'-1 16
. H4 | 40 | =4 1 3/-3" 87
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1237 |, 1-874 . N3 | 8 | #4 | 2 6/-3" 33
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o o | < w N5 | 8 | 4 | 2 4/ -7" 24
S Z = = = =
O? A A A A A
N 71 | 12 | #5 | STR | 10°-0" 125
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| | | I / "
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vs | 8 | #4 [ STR| 2/-7” 14
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G; ].”EXP.: L.IT.: ; / Z3 8 #4 3 3/_9” 20
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S 75 | 8 | #4 | 3 2/-11" 16
8//
10"-0"
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21, 47-3" 6 FOR 4 WINGS 793 LBS
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73 3/_3" 6" 2 HEADWALL 2.1 CY
= S END CURTAIN WALLS 2.4 CY
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DocusSign Envelope ID: 8EA346AC-B086-4F43-9E8E-B21267670195
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LOAD AND RESISTANCE FACTOR RATING

(LRFR)

SUMMARY FOR REINFORCED CONCRETE BOX CULVERTS

ASSEMBLED BY :D, H. CARTER

CHECKED BY :M. T. NETHETSEL DATE :JAN 2016

DATE : JAN 2016

DRAWN BY : WMC /1
CHECKED BY : GM [l

REV.

10/1/1 MAA/GM

BOX 1

BOX 2

LRFR SUMMARY

(LOOKING DOWNSTREAM)

STRENGTH I LIMIT STATE
MOMENT SHEAR
OX .
o L o > o = L
o o o o o o D
OO - . — ruw iy = ru iy =
. Z= O X - O O q &) O ¢ =2
= = < ans < = < z
= = L = < Lo L L L
Ll < = 1% : B OZ : - O= =
_J — O 20O T s ©) @) = Zlu= @) @) = Zll= pzad
) O TR o =z IO =z =z L << W pzd prd L << L
L H O = O HH 2 Ll — H S ul == H Sl === =
> T HS zZ< Z= b > O . > o WL — > o U L L =
0 L T oo H< O — <C < @) > H L < @) > H L o
— > =_ o >x= — L ' m Ll — O _ul a m Ll — Ol o
HL-93 (INVENTORY) N/A @ 1.92 -- 1.75 1.92 1 TOP SLAB 10.00 2.05 1 TOP SLAB 9.70
DESIGN HL-93 (OPERATING) N/A 2.49 -- 1.35 2.49 1 TOP SLAB 10.00 2.65 1 TOP SLAB 9.70
LOAD
RATING HS-20 (INVENTORY) | 36.000 @ 1.92 69.1 1.75 1.92 1 TOP SLAB 10.00 2.05 1 TOP SLAB 9.70
HS-20 (OPERATING) | 36.000 2.49 89.6 1.35 2.49 1 TOP SLAB 10.00 2.65 1 TOP SLAB 9.70
SNSH 13.500 4.73 3.9 1.40 5.55 1 TOP SLAB 10.00 4.73 1 TOP SLAB 9.70
SNGARBS?2 20.000 4.271 85.4 1.40 4,37 1 TOP SLAB 10.00 4,271 1 TOP SLAB 9.70
L
o SNAGRISZ2 22.000 4.20 92.4 1.40 4.20 1 TOP SLAB 10.00 4.46 1 TOP SLAB 9.70
|_|
é; SNCOTTS3 21.250 2.47 671.3 1.40 2.93 1 TOP SLAB 10.00 2.47 1 TOP SLAB 9.70
‘—_',J@ SNAGGRSA4 34.925 2.15 96.0 1.40 2.19 1 TOP SLAB 10.00 2.15 1 TOP SLAB 9.70
O
= SNS5A 35.550 2.64 93.9 1.40 2.83 1 TOP SLAB 10.00 2.64 1 TOP SLAB 9.70
%)
SNSGA 39.950 2.57 102.7 1.40 2.01 1 TOP SLAB 10.00 2.5 1 TOP SLAB 9.70
LEGAL SNST7B 42.000 2.56 107.5 1.40 2.59 1 TOP SLAB 10.00 2.56 1 TOP SLAB 9.70
LOAD
RATING [ & TNAGRITS3 33.000 3.53 116.5 1.40 3.53 1 TOP SLAB 10.00 4.15 1 TOP SLAB 9.70
—
E TNT4A 33.075 2.84 93.9 1.40 3.03 1 TOP SLAB 10.00 2.84 1 TOP SLAB 9.70
'_
o TNTBA 41.600 2.65 110.2 1.40 2.80 1 TOP SLAB 10.00 2.65 1 TOP SLAB 9.70
=
Lu'vJa TNTTA 42.000 2.12 114.2 1.40 2.81 1 TOP SLAB 10.00 2.72 1 TOP SLAB 9.70
o
S [ TNTTB 42.000 2.68 112.6 1.40 2.80 1 TOP SLAB 10.00 2.68 1 TOP SLAB 9.70
(&)
?_: TNAGRITA4 43.000 2.64 113.5 1.40 2.64 1 TOP SLAB 10.00 2.76 1 TOP SLAB 9.70
S TNAGTSA 45.000 2.64 118.8 1.40 2.64 1 TOP SLAB 10.00 2.6 1 TOP SLAB 9.70
D
= TNAGTSB 45.000 @ 2.36 106.2 1.40 2.36 1 TOP SLAB 10.00 2.11 1 TOP SLAB 9.70
B 107-0” (TYP.) R @
\ / N [/ \
%
©
Y

ICA

Engineering
5121 Kingdom Way, Suite 100 Raleigh, NC 27607
NC License No: F-0258

LOAD FACTORS:

DESIGN LOAD RATING FACTORS

LOAD TYPE FAMCATXOR FAMCITNOR

DC 1.25 0.90
DW 1.50 0.65
EV 1.30 0.90
EH 1.35 0.90
ES 1.35 0.90
LS 1.75 -

WA 1.00 --

NOTE:

RATING FACTORS ARE BASED ON THE STRENGTH I LIMIT STATE.

(#¥) CONTROLLING LOAD RATING

@DESIGN LOAD RATING (HL-93)
@DESIGN LOAD RATING (HS-20)

@LEGAL LOAD RATING * %
* % SEE CHART FOR VEHICLE TYPE
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FINAL UNLESS ALL

SIGNATURES COMPLETED

STANDARD
| RFR SUMMARY FOR
REINFORCED CONCRETE
OX CULVERTS
(NON-INTERSTATE TRAFFIC)
NO. BY: DATE:EVISITI(?.NS BY: DATE: SHECE;FS "
1 3 1008k
2 4 5
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